The State of Skewed X Chromosome Inactivation is Retained in the Induced Pluripotent Stem Cells from a Female with Hemophilia B.
Skewed X chromosome inactivation (XCI) is a rare reason for hemophilia B in females. It is indefinite whether X chromosome reactivation (XCR) would occur when cells of hemophilia B patients with skewed XCI were reprogrammed into induced pluripotent stem cells (iPSCs). In this study, we investigated a female hemophilia B patient with a known F9 gene mutation: c.676C>T, p.Arg226Trp. We demonstrated that skewed XCI was the pathogenesis of the patient, and we successfully generated numerous iPSC colonies of the patient from peripheral blood mononuclear cells (PBMNCs), which was the first time for generating hemophilia-specific iPSCs from PBMNCs. Then we detected the XCI state of these iPSCs. Ninety-two iPSC lines were picked for XCI analysis. All of them retained an inactive X chromosome, which could be proved by amplification of the androgen receptor gene and XIST (X inactivation-specific transcript), expression of H3K27me3, and existence of XIST clouds in XIST RNA fluorescence in situ hybridization (FISH) analysis. We attempted to obtain iPSC lines with the wild-type F9 gene on the active X chromosome for further disease treatment. But it turned out that the patient's iPSCs were still skewed such as the somatic cells with 92 iPSC lines having mutant F9 on the active X chromosome. In conclusion, skewed XCI is one reason for hemophilia in females. PBMNCs are excellent somatic cell resources for hemophilia patients to do reprogramming. More attentions should be paid to generate naive iPSCs with two active X chromosomes for further clinical disease treatment. The state of skewed XCI is retained in the iPSCs from a female with hemophilia B.